Objectives: To examine the relationship between individual and work-related psychosocial factors and low back pain (LBP) and associated time off work in an occupational cohort.
T here is growing evidence to highlight the importance of psychosocial factors in the development of chronic low back pain (LBP). A systematic review investigating the role of psychological factors in the transition from acute to chronic LBP found distress, depressive mood, and somatization to be implicated in the development of chronicity. 1 Moreover, there is evidence to show that cognitive behavioral programs are more effective in the short-term for pain relief compared with usual care for chronic LBP. 2 Although psychosocial factors are considered important in the development of chronic LBP, their role in occupational LBP is unclear. Hoogendoorn et al 3 performed a systematic review to determine whether psychosocial factors at work are risk factors for the occurrence of LBP. Although it was concluded that work-related psychosocial factors have an effect, there was insufficient evidence to determine the influence of specific factors. 3 This was further supported by a recent synthesis of systematic reviews that examined risk and prognostic factors for nonspecific musculoskeletal pain. While the synthesis reported a high level of evidence for low job satisfaction being a risk factor for the occurrence of LBP, it also highlighted the need for further high-quality studies examining the role of individual/personal factors in LBP. 4 It is clear there is a paucity of data investigating both individual and work-related factors, which is of particular concern given occupational LBP is a major cause of morbidity and a huge socioeconomic burden in developed countries. 5 LBP is not only the most common reason for absenteeism in the workplace, 6 but it also results in decreased productivity, significant treatment costs, and ongoing compensation payments. 7 A recent systematic review examining predictors of sickness absence in chronic LBP concluded that no core set of predictors can be identified for time off work for LBP. 8 It was concluded that this was due to the limited number of studies available to overcome study heterogeneity. These findings are further supported by recently published syntheses that highlight the role of psychosocial factors (or yellow flags) in predicting absence from work, but report discordant conclusions between systematic reviews regarding the specific factors involved. 9,10 For example, Shaw et at 9 reported that while 2 reviews concluded that job satisfaction is predictive of work absenteeism, 11, 12 a third review reported evidence to the contrary, 13 and a fourth review concluded there was insufficient evidence available. 14 Identifying psychosocial factors that predict absence from work is an important step in reducing the personal, social, and economic burden associated with LBP in the workplace. This study aimed to determine: individual (beliefs, somatization, catastrophizing, resilience) and work-related (job control, demand, strain, support, satisfaction, security) psychosocial factors associated with (1) LBP prevalence and (2) time off work for LBP in an occupational cohort.
MATERIALS AND METHODS

Study Population
The study population comprised all nurses working in 3 major metropolitan hospitals operated by a major health group in Victoria, Australia. All nurses working in these hospitals at the time of the survey were invited to participate in the study (n = 3086).
Procedures
A personally addressed invitation letter, an information booklet describing the study, and the study questionnaire were mailed to the study population in October 2009. Nurses that did not return their questionnaire were sent a postcard reminder after 2 weeks and 2 mail-out packages (with the questionnaire) over the proceeding 6 weeks. Mail packages that were "returned-to-sender" were considered noncontactable and were excluded from the study (n = 208). All procedures were conducted in accordance with the Declaration of Helsinki and approved by The Alfred Ethics Committee and the Monash University Human Research Ethics Committee. Written informed consent was obtained from all participants.
Questionnaire
Each participant was asked to complete a self-administered questionnaire, which asked about participants' demographics, occupational activities, musculoskeletal symptoms, and physical and psychosocial functioning.
Demographic and Anthropometric Data
Data were obtained for age, sex, and body mass index (BMI). BMI (kg/m 2 ) was calculated from self-reported height and weight data provided by participants.
Low Back Pain and Work Absence in the Past 12 Months
The Nordic Questionnaire was used to obtain data on LBP prevalence. 15 To define the region of pain a body chart was provided, with the region from the border of the rib cage to the gluteal folds shaded. Participants were asked if they had experienced LBP in the region shown for more than 1 day at any time in the past 12 months. Participants were also asked on "how many days did low back pain prevent you from going to work in the past 12 months?" Work absence in the past 12 months was examined as a dichotomous variable in the analyses as there was insufficient variation between participants in time taken off work, with the majority (> 90%) of participants absent for 5 days or less.
Individual Psychosocial Factors
The individual psychosocial factors of beliefs about back pain, pain catastrophizing, resilience, and somatization were investigated. The Back Beliefs Questionnaire was used to examine individual's beliefs about back pain and its consequences, regardless of whether back pain had been previously experienced. The questionnaire has been reported to have good internal consistency (Cronbach: 0.7) and test-retest reliability (ICC: 0.87). 16 The questionnaire consists of 14 statements to which the respondent indicates their level of agreement on a 5-point scale. A lower score indicates the respondent has more negative beliefs about back pain.
Pain catastrophizing, defined as an exaggerated negative "mental set" that can occur during an actual or anticipated painful experience, was measured with the Pain Catastrophizing Scale. 17 The Pain Catastrophizing Scale is a reliable and valid instrument consisting of 13 questions that access the thoughts and feelings that participants have associated with pain. The response options range from "not at all" (score of zero) to "all the time" (score of 4). The scores are summed and range from 0 to 52. Somatization, a process by which psychological distress is expressed as physical symptoms, was measured using the somatization subscale of the Brief Symptoms Inventory. 18 The validated subscale consists of 7 questions examining how much the participant was distressed or bothered during the past 7 days by the following problems; nausea or upset stomach, faintness or dizziness, weakness, numbness or tingling, pains in the chest or heart, breathing difficulty, and hot or cold spells. Each question has 5 Likert scale options from "not at all" to "extremely distressed or bothered." The number of somatic symptoms that were rated as at least moderately distressing or bothersome were totaled and categorized as none, 1, and 2 or more. 19 Resilience, the process of positive adaption in the face of stress or trauma, was assessed using the Connor-Davidson Resilience Scale 10-item scale. 20, 21 This validated instrument contains 10-items, each with a scale from 0 (not true at all) to 4 (true nearly all the time). The total score ranges from 0 to 40, with higher scores reflecting greater resilience.
Work-related Psychosocial Factors
Measures of work-related psychosocial factors were based on the Karasek model of job control and demand. 22 Job control was assessed using 3 questions, each with 4 Likert scale options (often, sometimes, seldom, and never), which asked whether participants were able to decide how and what to do at work, including timetabling and scheduling rest periods. Job control was classified as low when 2 or more questions were answered "never." Job demand was measured with 4 questions relating to piecework, targets, bonuses, and time pressure, with high job demand defined as a positive response to 2 or more questions. Job strain was determined from the job control and job demand variables; that is high job strain was defined by low job control and high job demand.
We also examined the concepts of: (1) job satisfaction (how satisfied have you been with your job as a whole, taking everything into consideration?), (2) job security (how secure do you feel your job would be if you had a significant illness that kept you off work for 3 months?), and (3) job support (when you have difficulties in your work, how often do you get help and support from your colleagues or supervisor/manager?). Each question consisted of 4 Likert scale options ranging from "very satisfied/very safe/often" to "very dissatisfied/rather unsafe/never."
Statistical Analysis
Data relating to individual and work-related psychosocial variables were tabulated for participants with and without self-reported LBP and with and without absence from work in the past 12 months. Correlations between each of the psychosocial factors were performed and found to be low to modest (data not shown). Univariate and multivariate analyses were performed to examine the relationships between psychosocial factors and both LBP prevalence and work absence using binary logistic regression. In the first multivariate models, adjustment was made for potential confounding factors including age, sex, and BMI. Furthermore, to examine the relationship between each individual factor and both pain and work absence, independent of other individual factors, all individual factors were simultaneously included in subsequent multivariate models. This same approach was used to examine the independent relationship between work-related psychosocial factors and both pain and work absence. The statistical analyses were conducted using SPSS Statistics 17.0. A P-value of <0.05 was considered statistically significant.
RESULTS
Of the 3086 nurses who were eligible to take part in this study, 1119 returned the study questionnaire, of whom 1111 (response rate 38.6%) were included in the study; 8 were excluded because they worked <4 hours per week. The characteristics of these participants were very similar to those of the original study population (3086 nurses; as previously described Hoe et al 23 ) with respect to sex (91% vs. 87%), age (41.5 vs. 39.3 y; same range, 21 to 74 y), and employment status (full-time: 38.2% vs. 31.8%; part-time: 50.1% vs. 48.6%), respectively. Table 1 presents characteristics of participants that self-reported LBP during the past 12 months. A total of 615 (55.7%) nurses reported LBP in the past 12 months. Table 2 shows the relationships between both individual and work-related psychosocial factors and selfreported LBP over the past 12 months. Pain catastrophizing, somatization, and low resilience were associated with LBP, after adjusting for age, sex, and BMI. There was no relationship between beliefs about back pain and selfreported LBP. However, when all individual psychosocial factors were included in the model and adjusted for age, sex, and BMI, only somatization remained independently associated with LBP.
With respect to work-related psychosocial factors, low job satisfaction and low job security were found to be associated with self-reported LBP after adjusting for age, sex, and BMI ( Table 2 ). With the inclusion of all workrelated psychosocial factors in the regression model and adjustment for confounders, only low job security remained significant. Table 3 presents the characteristics of participants that reported time off work for LBP during the past 12 months. Of those nurses with self-reported LBP, 181 (29.7%) had time off work because of their LBP.
The relationships between individual and work-related psychosocial factors and absence from work due to LBP were examined (Table 4 ). Negative beliefs about back pain, pain catastrophizing, and low resilience were found to be associated with absence from work due to LBP after adjusting for age, sex, and BMI. With inclusion of all individual psychosocial factors in the regression model and after adjustment for confounders, negative beliefs about back pain and pain catastrophizing remained independently associated with time off work.
With respect to work-related factors, a significant relationship between both low job satisfaction and low job security and time off work for LBP was found (Table 4 ). When all work variables were included in the regression model, low job satisfaction continued to be associated with absence from work due to LBP, and high job support became independently associated.
DISCUSSION
LBP was common in our occupational cohort, with 56% of participants experiencing LBP in the previous 12 months. When all individual psychosocial factors were examined in the same model, the relationship between somatization and LBP persisted. Moreover, low job security remained independently associated with LBP when work-related factors were examined collectively. A total of 30% of participants with LBP reported absence from work in the previous 12 months due to LBP. We found that negative beliefs about back pain and pain catastrophizing were independently associated with time off work, along with low job satisfaction and high job support. Longitudinal investigation is needed to understand the predictive nature of the relationships between these psychosocial factors and both low back pain and work absence due to LBP.
There was a high prevalence of low back pain in our cohort of nurses, with more than half reporting LBP in the previous year. Somatization, a process by which psychological distress is expressed as physical symptoms, 24 and job security, defined as how secure an individual would feel in their job if they had a significant illness that kept them off work for 3 months, 22 were independently related to selfreported LBP. Although several systematic reviews have evaluated the role of individual and/or work-related psychosocial factors in the development of LBP, 3, 4, 25, 26 there has been limited investigation of somatization and job security, particularly in occupational cohorts. 4 Consistent with our findings, a case-control study of LBP patients reported somatization and back muscle endurance to explain 50% of the between-group variance, 27 whereas a systematic review found somatization to be important in the transition to chronicity in LBP. 1 Moreover, previous papers from CUPID, a multicenter international study of musculoskeletal conditions, reported somatization to be a major risk factor for regional pain 28 and strongly associated with pain at multiple sites. 19 Although longitudinal studies are required, our findings suggest that to prevent or reduce the impact of LBP in the workplace we need to focus on reduction of somatization and improved job security. Of the nurses that reported LBP, almost one third had time off work in the previous 12 months for their back pain. This is of particular significance given work absence due to LBP is a huge socioeconomic burden worldwide. 6 We found time off work was independently associated with negative beliefs about back pain, pain catastrophizing, low job satisfaction, and high job support. A recent systematic review examining predictors of sickness absence in chronic LBP concluded that no core set of predictors can be identified for time off work, as there are too few studies available to overcome study heterogeneity. 8 This was further supported by recent syntheses that highlight the conflicting conclusions reported by systematic reviews in the field. 9, 10 We found that psychosocial factors varied in their effect size; with back beliefs having a small effect, but pain catastrophizing, job satisfaction, and job support having clinically significant effects of up to 36%. The finding that high job support was associated with greater time off work is Mean (SD) provided unless specified. *Job support: 3 participants selected the option "not applicable." wAbsence from work due to low back pain for past 12 months: data missing for 5 participants. These data only included patients that reported low back pain.
counter-intuitive and while it may be a chance finding or reflect inappropriate management of workers with LBP, it may also be due to the provision of increased support to workers who have been absent from work. Although further investigation is needed, our results suggest that to reduce work absence due to LBP there needs to be a focus on changing pain perceptions and behaviors, and addressing workplace organizational factors.
The results of this study suggest that addressing certain psychosocial factors may reduce the occurrence of LBP and time off work due to LBP. Cognitive-behavior therapy, which is based on a multidimensional model of pain, is commonly used in the management of chronic LBP to modify maladaptive pain behaviors and cognitive processes. Although it has not been confirmed over the longer term, there is evidence from a recent Cochrane systematic review that cognitive-behavioral treatment is more effective than usual care in the short-term for pain relief in those with nonspecific LBP. 2 Moreover, it is possible that the implementation of organizational interventions in the workplace may assist with improving occupational, psychosocial risk factors, such as low job security and satisfaction. Such interventions may include the development of joint employer-worker initiatives to identify and control risk factors. 29 Although guidelines for the prevention of LBP indicate there is no sufficient, consistent evidence for organizational interventions, they also indicate that in principle such interventions could enhance physical programs. 30 Organizational interventions in the workplace for the prevention of LBP and absence of work for LBP need to be examined in randomized clinical trials with costeffective analyses.
A limitation of this study is the response rate of 39%. However, there was little difference in the age, sex, and employment status between those who took part in the current study and the original study population, suggesting selection bias was limited. How any selection bias may affect the results of this study is unclear. However, given we did not recruit participants based on back pain and that motivated, health conscious participants are more likely to take part in research studies, 31 our results may underestimate the occurrence of back pain and time off work. Our findings are based on self-report and we did not include a measure of severity of organic back disease in this study, lack of such a measure would have only further underestimated our results, as individuals with significant disease may have been required to miss work regardless of their ability to cope with pain and their belief systems. Although we investigated a range of psychosocial factors in this study, a limitation of our results was that we did not include measures of physical factors, which potentially could have varied between nurses. Moreover, while there was potential for memory bias with participants recalling pain and time off work over the past year, participants were not asked specific details about these events, just whether they occurred or not. A strength of this study is that we used validated questionnaires to investigate various individual and work-related psychosocial factors. Although we were not completely able to overcome the issue of heterogeneity, we were able to minimize this issue by selecting a study population that was relatively homogeneous with respect to health/medical knowledge; that is we recruited health professionals with an understanding of the role of physical and psychological disease processes. In addition, this population was not recruited based on back pain or time off work, in contrast to many other studies that have recruited workers from a variety of occupations based on their presentation to a clinic. Although this cross-sectional study reported on LBP and time off work over the past 12 months, the predictive nature of these psychosocial factors will need to be examined in future longitudinal investigations.
We found that LBP is a common musculoskeletal condition in the workplace resulting in significant absence from work in nurses. Although somatization and low job security were independent factors associated with LBP prevalence, pain catastrophizing, negative beliefs about back pain, low job satisfaction, and high job support were independently associated with time off work for back pain. These findings highlight specific individual and workrelated psychosocial factors that need to be further investigated to determine if they predict, or alternatively, result from pain and work absence associated with LBP.
